[Screening of Bacillus thuringiensis strains containing vip3A genes and analysis of gene conservation].
Vip3A, a novel insecticidal protein, is secreted by Bacillus thuringiensis (Bt) during vegetative growth. Vip3A protein possesses insecticidal activity against a wild spectrum of lepidopteran insect larvae. Since the first cloning of vip3A gene from Bt, many other vip3A genes have been isolated. To investigate vip3A genes contribution to Bt and reflect the revolution relationships, the strains containing vip3A genes were screened and gene similarity was analyzed. 114 wild-type Bacillus thuringiensis (Bt) strains isolated from different regions and 41 standard Bt strains from the Institute of Pasteur were screened for the vip3A genes using PCR amplification. 39 strains including B. thuringiensis subsp. kurstaki (Btk) HD-1 were found to contain the vip3A genes. Because acrystallerous strain Cry- B derived from Btk HD-1 was proved not to contain vip3A gene, it suppose that the vip3A gene may be located at the plasmids. Vip3A proteins expressed in these strains were detected with polyclonal antibody by Western blot and 4 strains among them were shown not to express the Vip3A proteins. The vip3A genes amplified from wild-type Bacillus thuringiensis strains S101 and 611 with different levels of activity against lepidopteran insect larvae were cloned into pGEM-T Easy vector. Alignment of these 2 putative Vip3A proteins with 6 others (Vip3A (a), Vip3A(b), Vip3A-S, Vip3A-S184, Vip83 and Vip3V) in the GenBank data base and 2 reported Vip3A proteins (Vip14 and Vip15) showed that vip3A genes are highly conservative. The plasmids pOTP-S101 and pOTP-611 were constructed by in- serting 2 vip3A genes (vip3A-S101 and vip3A-611) into the expression vector pQE30 respectively and were transformed into E. coli M15. E. coli M15 cells harboring the pOTP plasmids were induced with 1 mmol/L IPTG to express 89 kDa protein. Experiments showed that the level of soluble proteins of Vip3A-S101 in E. coli M15[pOTP-S101] and Vip3A-611 in E. coli M15 [pOTP-611] were about 48% and 35% respectively. Bioassay showed that each of these Vip3A proteins had similar toxicity against neonate Spodoptera litura larvae, indicating that some amino acids change had little effect on the insecticidal activity of proteins. Although vip3A genes are conservative, the unknown insecticidal spectrum is still to be brought out. Vip3A genes can be used for the construction of the Bt engineered strains and transgenic plants. In addition, vip3A genes are excellent candidates for delay of the pest resistance due to the difference of the action model from that of Bt delta-endotoxins.